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(54) SURFACE SHAPE MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a measuring 
instrument capable of highly efficiently measuring a surface 
shape during working even at a middle working stage before 
the stage where the surface shape measuring becomes 
possible with an interferometer, in a aspherical working. 
SOLUTION: In the surface shape measurement by a Shack- 
Hartman method, a light beam incident on a microlens array 
is divided in two or more, and a microlens array and a sensor 
(CCD: charge coupled device) are disposed for each of the 
light beams. A microlens array/sensor set for receiving at 
least one light beam among the light beams has a scanning 
mechanism in a plane vertical to a measurement optical axis. 
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Detailed Description of the invention: 

[0001] 

[Field of the Invention] The present invention relates to an instrument for measuring a wave 
aberration of an optical system according to the Shack-Hartmann method, and further, to a 
measuring instrument for measuring a surface shape. 
[0002] 

[Conventional Art] Conventionally, Shack-Hartmann wave aberration measuring method is 
known as an instrument for measuring a wave aberration of an optical system. 
[0003] Examples of such methods include USP 4141652, USP 5629765, USP 4490039, and Patent 
Publication No. 2534170. 

[0004] These wave aberration measuring methods can be applied to measuring of a spherical and 
aspherical surface shape. An example of configuration is shown in Fig. 4. 
[0005] In Fig. 4, numeral 101 denotes a reflecting mirror having a surface 101a to be measured. 
Numeral 102 denotes a null lens, which is arranged when the surface to be measured is aspherical. 
Numeral 103 denotes a half mirror prism for reflecting an illumination light of the surface made by 
a light sourcel08, a pinholel09, and a lens 110 to the side of the surface to be measured. The 
arrangement is made such that an image of a pinhole is formed at an intersection between an optical 
axis 120 of a measuring system and the illumination light axis 122. Further, the intersection is at a 
center of paraxial curvature of the surface to be measured. 

[0006] Numeral 104 is a collimator lens, which makes a reflection luminous flux from the surface 
to be measured into a substantial planar wave. Numeral 105 denotes a micro lens array, which 
divides the luminous flux from the collimator 104 according to lens elements to form an image on a 
sensor 106 (for example, CCD) surface. When the luminous flux incident to the micro lens array is 
a planar wave, the image focus point is on an optical axis 121-i (i is a sequential number of a micro 
lens) of the micro lens array. 

[0007] The surface 101a to be measured and the micro lens array are conjugate elements. 
[0008] The surface 101a to be measured and the micro lens array are conjugate elements. 
Therefore, one of lens elements of the micro lens array corresponds to one region of the surface to 
be measured, and when there is slope error in one region of the surface to be measured, relying on 
an average value of the slope error of the one region, the image focus point of the lens element 
corresponding to the one region is displaced from a reference image focus point. 
[0009] The optical system for obtaining the reference image focus point includes a light source 1 1 1, 
a pinholel 12, and a lens 1 13, and includes an optical axis 123. A reference light is guided by the 
half mirror prism 103 to a measuring optical path. 
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